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(54) Information record medium, and apparatus for and method of reproducing the same 



(57) An information record medium (1) is provided 
with: substantial information (VTS, ATS) including video 
information (VOB) and audio information (AOB) which 
are related to each other; first reproduction control infor- 
mation (VMG, PGCI) to simultaneously reproduce the 
video information and the audio information out of the 
substantial information; and second reproduction con- 
trol information (AMG. APGCI) to reproduce only the 
audio information out of the substantial information. 



FIG. 1 



PHYSICAL STRUCTRf OF RECOIO I P* FORMAT I ON 

(PHYSICAL FORMAT) 

1MNER OUTER 

CIRCUMFERMCE— — C I RCIMFERNCC 

LI > l:VTS I 1 - 1:DVD LO 



—J— I — 1 

IXAflf 






1 VY» 

*"•"-• 






m\ vmc 
area! 


VTS*I 


VTS«J 


rrt'm 


an 

AREA 






CELL 10 
•l 


CELL ID 
*t 


CELL 19 
•l 


CELL 1 
10*1 1 


CELL ID 
•m-\ 


CELL ID 




tO:VOHJ 


SO 


St 


SO - 


»- 


\ 






votu 

*P 


VOW 

•l 


VOSU 
•t 


VMU 
•t 


VOBuJ 

" J 


VOSU 

• l 


VOSU 

•l 


VO»U 




ncTuu 

v 't <r «.» *i 7^77, * , 







9 F t P 


/ CO 




:PAOt 


PC! 


0SI 




FT 


FT:P* 





Q_ 

i t 1 



1 



EP 0 920 006 A2 



2 



Description 

[0001 ] The present invention relates to an information 
record medium, and more particularly relates to a repro- 
duction of audio information from a video DVD. 
[0002] There is a video DVD (i.e., a disc based on a 
DVD-Video standard) as a record medium for recording 
video information such as a movie since it has a large 
memory capacity. 

[0003] On the other hand, there is an audio DVD (i.e., 
a disc based on a DVD-audio standard) as a record 
medium for not recording the video information such as 
a movie but recording audio information such as music. 
It is possible to record onto just one audio DVD the 
audio information corresponding to a plurality of CDs 
(Compact Discs) since it has a large memory capacity 
as a DVD. Further, rt is also possible to record the audio 
information corresponding to a music CD of a sound- 
track version of a movie in addition to the video informa- 
tion such as a movie. 

[0004] The above mentioned video DVD is reproduced 
by a video DVD player (i.e., a player for outputting video 
and audio), while the above mentioned audio DVD is 
reproduced by an audio DVD player (i.e., a player for 
outputting just audio). However, a conventional video 
DVD player cannot reproduce a disc recorded by the 
audio DVD format, while the audio DVD player cannot 
reproduce a conventional video DVD recorded by the 
video DVD format. 

[0005] In case that only the audio information out of 
the record information is to be reproduced from the 
video DVD. which has been recorded with a primary 
purpose of reproducing the video information (e.g., in 
case that only the audio information is to be reproduced 
from the video disc on which a live performance of a 
certain singer has been recorded), or in case that the 
video DVD is to be reproduced by use of the audio DVD 
compatible player, a simple reproduction of the 
recorded audio information may be inadequate. There- 
fore, in case that only the audio information is to be 
reproduced from the video DVD, it is necessary to per- 
form a reproduction control which is different from that 
for a normal video DVD. 

[0006] It is therefore an object of the present invention 
to provide an information record medium, on which 
video information is recorded such as a video DVD and 
which allows an audio DVD compatible player to repro- 
duce only the audio information therefrom without dis- 
crepancy, and an apparatus for and a method of 
appropriately reproducing only the audio information 
from the video DVD. 

[0007] The above object of the present invention can 
be achieved by an information record medium provided 
with: substantial information including video information 
and audio information which are related to each other: 
first reproduction control information to simultaneously 
reproduce the video information and the audio informa- 
tion out of the substantial information; and second 



reproduction control information to reproduce only the 
audio information out of the substantial information. 
[0008] According to the information record medium of 
the present invention, a reproducing apparatus, which is 

5 capable of reproducing both of the video information 
and the audio information, reproduces both of them on 
the basis of the first reproduction control information. 
On the other hand, a reproducing apparatus, which is 
capable of only reproducing the audio information, 

10 reproduces only the audio information on the basis of 
the second reproduction control information. Therefore, 
in accordance with the capability of the reproducing 
apparatus, it is possible to reproduce the same informa- 
tion record medium. 

is [0009] In one aspect of the information record 
medium, the first reproduction control information and 
the second reproduction control information prescribe a 
reproduction of a same portion of the substantial infor- 
mation. 

20 [001 0] According to this aspect, it is possible to repro- 
duce the same portion of the substantial information by 
two different ways. 

[0011] In another aspect of the information record 
medium, the first reproduction control information 

25 divides the substantial information into a plurality of first 
information units and prescribes a reproduction control 
of the first information units, and the second reproduc- 
tion control information divides the substantial informa- 
tion into a plurality of second information units, which 

30 are different from the first information units, and pre- 
scribes a reproduction control of the second information 
units. 

[0012] According to this aspect, it is posstole to pre- 
scribe the reproduction control information on the basis 

35 of the different information units in correspondence with 
the content of the video information and the audio infor- 
mation included in the substantial information, so that it 
is possible to reproduce the same substantial informa- 
tion in various manners. 

40 [001 3] In another aspect of the information record 
medium, the second reproduction control information 
prescribes a reproduction of the substantial information 
in a reproduction order, which is different from that of 
the first reproduction control information, with respect to 

45 a same portion of the substantial information. 

[0014] According to this aspect, it is posstole to pre- 
scribe the reproduction control information in different 
orders in correspondence with the content of the video 
information and the audio information included in the 

so substantial information, so that it is possible to repro- 
duce the same substantial information in various man- 
ners. 

[0015] In another aspect of the information record 
medium, the information record medium is further pro- 
55 vided with another substantial information including only 
audio information. 

[001 6] According to this aspect, it is possible to repro- 
duce the audio information from both of the substantial 
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information including the video information and the sub- 
stantial information only including the audio information. 
6. The above object of the present invention can be also 
achieved by a first information reproducing apparatus 
for reproducing the above described information record 
medium of the present invention. The first information 
reproducing apparatus is provided with: a reading 
device for reading the substantial information, the first 
reproduction control information and the second repro- 
duction control information from the information record 
medium; and a reproducing device for reproducing the 
substantial information in accordance with the first 
reproduction control information when a reproduction of 
the video information and the audio information is 
instructed, and reproducing the substantial information 
in accordance with the second reproduction control 
information when a reproduction of only the audio infor- 
mation is instructed. 

[001 7] The above object of the present invention can 
be also achieved by a second information reproducing 
apparatus for reproducing the above described informa- 
tion record medium of the present invention. The sec- 
ond information reproducing apparatus is provided with: 
a reading device for reading the substantial information 
and the first reproduction control information from the 
information record medium: and a reproducing device 
for reproducing the substantial information in accord- 
ance with the first reproduction control information when 
a reproduction of the video information and the audio 
information is instructed. 

1001 8] The above object of the present invention can 
be also achieved by a third information reproducing 
apparatus for reproducing the above described informa- 
tion record medium of the present invention. The third 
information reproducing apparatus is provided with: a 
reading device for reading the substantial information 
and the second reproduction control information from 
the information record medium; and a reproducing 
device for reproducing the substantial information in 
accordance with the second reproduction control infor- 
mation when a reproduction of only the audio informa- 
tion is instructed. 

[001 9] The above object of the present invention can 
be also achieved by a first information reproducing 
method for reproducing the above described informa- 
tion record medium of the present invention. The first 
information reproducing method is provided with: a 
reading process for reading the substantial information, 
the first reproduction control information and the second 
reproduction control information from the information 
record medium; and a reproducing process for repro- 
ducing the substantial information in accordance with 
the first reproduction control information when a repro- 
duction of the video information and the audio informa- 
tion is instructed, and reproducing the substantial 
information in accordance with the second reproduction 
control information when a reproduction of only the 
audio information is instructed. 



[0020] The above object of the present invention can 
be also achieved by a second information reproducing 
method for reproducing the above described informa- 
tion record medium of the present invention. The sec- 
5 ond information reproducing method is provided with: a 
reading process for reading the substantial information 
and the first reproduction control information from the 
information record medium; and a reproducing process 
for reproducing the substantial information in accord- 
to ance with the f irst reproduction control information when 
a reproduction of the video information and the audio 
information is instructed. 

[0021 J The above object of the present invention can 
be also achieved by a third information reproducing 

is method for reproducing the above described informa- 
tion record medium of the present invention. The third 
information reproducing method is provided with: a 
reading process for reading the substantial information 
and the second reproduction control information from 

20 the information record medium; and a reproducing proc- 
ess for reproducing the substantial information in 
accordance with the second reproduction control infor- 
mation when a reproduction of only the audio informa- 
tion is instructed. 

25 [0022] According to each of the first to third informa- 
tion reproducing apparatuses and each of the first to 
third information reproducing methods of the present 
invention as described above, the video information and 
the audio information, or only the audio information can 

30 be selectively reproduced from a same information 
record medium, so that the user can reproduce the 
same information record medium by a plurality of repro- 
ducing methods. Especially, according to each of the 
second information reproducing apparatus and the sec- 

35 ond information reproducing method, it is possible to 
perform the audio reproduction by the video DVD player 
without discrepancy in the same manner as the audio 
DVD. Also, according to each of the third information 
reproducing apparatus and the third information repro- 

40 ducing method, it is possible to reproduce the audio 
information of the video DVD without discrepancy by the 
audio DVD player. 

[0023] The nature, utility, and further features of this 
invention will be more clearly apparent from the follow- 
45 ing detailed description with respect to preferred 
embodiments of the invention when read in conjunction 
with the accompanying drawings briefly described 
below. 

so FIG. 1 is a diagram showing a physical structure 
(physical format) of record information of a video 
DVD; 

FIG. 2 is a diagram showing a logical structure (log- 
ical format) of the record information of the video 
55 DVD in FIG. 1; 

FIG. 3 is a diagram showing a physical structure 
(physical format) of record information of an audio 
DVD; 
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FIG. 4 is a diagram showing a logical structure (log- 
ical format) of the record information of the audio 
DVD in FIG. 3; 

FIG. 5 is a diagram showing various kinds of DVDs; 
FIG. 6 is a diagram showing a physical format of a 
video DVD provided with an audio navigation, and 
navigation information included therein; 
FIG. 7 is a diagram showing a concept of double 
management of the audio information in an embod- 
iment of the present invention; 
FIG. 8 is a diagram showing an example of a video 
object, which is an object of the double manage- 
ment; 

FIG. 9 is a diagram showing an example of a phys- 
ical division of one object in the double manage- 
ment; 

FIG. 10 is a block diagram of a video DVD player; 
and 

FIG. 11 is a block diagram of an audio DVD player. 

[0024] Referring to the accompanying drawings, 
embodiments of the present invention will be now 
explained. 

(1 ) Format of Video DVD 

[0025] First of all. a record format on a video DVD of 
video information and audio information (which includes 
music information, hereinbelow) is explained. 

(1-A) Physical Format of Video DVD 

[0026] A physical format of the record format on the 
video DVD is explained with reference to FIG. 1 . 
[0027] As shown in FIG. 1 . a video DVD 1 is provided 
with a lead in area LI at its most inner circumferential 
portion and a lead out area LO at its most outer circum- 
ferential portion, between which video information and 
audio information are recorded such that they are 
divided into a plurality of VTSs (Video Title Sets) 3. each 
of which has a unique ID (Identification) number (i.e. 
VTS#1 to VTS#n). Here, the VTS 3 is a set (bundle) of 
titles (each of which is one production or one work 
which an author or producer intends to offer to the audi- 
ence), which are related to each other (e.g., attributes, 
such as the number, the specification, the correspond- 
ing languages etc. of the audio information and the 
video information included therein are the same to each 
other). Ahead of the area where the VTSs 3 are 
recorded, a VMG (Video Manager) 2 is recorded. As the 
information recorded in the video manager 2, for exam- 
ple, information related to the whole video and audio 
information recorded on the video DVD 1, such as a 
menu for showing a name of each title, information for 
preventing an illegal copy, an access table for directly 
accessing each title and so on, is recorded. 
[0028] One VTS 3 is recorded such that it is divided 
into a plurality of VOBs (Video Objects) 10, each of 



which has an ID number (VOB ID#1 , VOB ID#2, ...), and 
VTSI (Video Title Set Information) 1 1 disposed ahead of 
the VOBs 10. Here, a data portion constructed by a plu- 
rality of VOBs 10 is defined as a VOB set (VOBS) as 

5 shown in FIG. 1 . 

[0029] In the VTS1 1 1 recorded at the head of the VTS 
3, information such as PGCI (ProGram Chain Informa- 
tion), which is various information related to a program 
chain as a logical division obtained by combining a plu- 

io rality of cells (the "cell" will be described later in detail), 
is recorded. In each VOB 10, the substantial portion of 
the video and audio information (i.e. the video and audio 
information itseif other than control information) besides 
the control information are recorded. 

is [0030] Further, one VOB 1 0 is constructed of a plural- 
ity of cells 20, each of which has an ID number (cell 
ID#1, cell ID#2, ...). One cell 20 is constructed of a plu- 
rality of VOB units (VOBUs) 30, each of which has an ID 
number (VOBU#1, VOBU#2, ...). Here, the VOB unit 30 

20 is an information unit, each of which includes the video 
information, the audio information and sub picture infor- 
mation (which is defined as information of a sub picture 
such as a subtitle of a movie etc.), or only includes a 
navi-pack which is described layer. 

25 [0031 ] One VOB unit 30 is provided with: a navi-pack 
(a navigation pack) 41 for storing various control data 
whose control object is the video information etc. 
included in the VOBU 30; a video pack 42 for storing 
video data as the video information; an audio pack 43 

30 for storing audio data as the audio information; and a 
sub picture pack 44 for sub picture data as the sub pic- 
ture information. Here, in the video pack 42, only the 
video information is recorded. In the audio pack 43. only 
the audio data is recorded. Further, in the sub picture 

35 pack 44, only the sub picture data which are graphic 
data such as a character and a diagram as the sub pic- 
ture is recorded. 

[0032] In a pack header recorded at the head of each 
pack P, a reading-start time information so-called as a 
40 SCR (System Clock reference), which indicates a read- 
ing-start time on a reproduction time axis to start read- 
ing the data included in each pack P from a track buffer 
of a reproducing apparatus described layer and input- 
ting it into respective one of buffers, a start code indicat- 
es ing a start of each pack P and the like are recorded. 
[0033] Finally, the navi-pack 41 is provided with: a DSI 
(Data Search Information) packet 51 including search 
information to search a video image or an audio sound 
desired to be displayed or sound -outputted (concretely, 
so search information such as an address, where the video 
or audio to be displayed or sound -outputted is recorded, 
on the DVD 1); and a PCI (Presentation Control Infor- 
mation) packet 50 including information related to a dis- 
play control at a time of displaying the video image or 
55 outputting the audio sound, which is searched on the 
basis of the information of the DSI packet 51 . 
[0034] Each video pack 42 included in one VOB unit 
30 consist of at least one GOP (Group Of Pictures). The 
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GOP is a minimum picture unit, which can be independ- 
ently reproduced and which is determined by a standard 
based on the MPEG (Moving Picture Experts Group) 2 
method. The MPEG 2 method is a picture compression 
method adopted at a time of recording the video irrfor- 5 
mation onto the DVD 1 in the present embodiment 
[0035] In the above explained record format having a 
hierarchical structure as shown in FIG. 1 , each division 
can be freely set according to the author's intention, so 
as to perform recording on the basis of these set divi- io 
sions. By performing the reproduction on the basis of a 
later described logical structure for each of these divi- 
sions, the variegated reproduction can be performed. 

(1-B) Logical Format is 

[0036] Nextty, a logical format (logical structure) con- 
structed by combining the information recorded by the 
physical divisions shown in FIG. 1 is explained with ref- 
erence to FIG. 2. The information is not actually so 
recorded on the DVD 1 in the logical structure of FIG. 2. 
Instead, information (e.g. access information or time 
information) to reproduce each data shown in FIG. 1 by 
combining them (especially combining the cells 20) in 
the logical structure shown in FIG. 2. is recorded on the 25 
DVD 1 . especially in the VTS1 1 1 . 
[0037] To make the explanation clear, the following 
explanation is made from the lower hierarchical layer in 
FIG. 2. One program 60 is logically constructed on the 
basis of the author's intention by selecting and combin- 30 
ing a plurality of cells 20 among the physical structures 
explained by use of FIG. 1. It is also possible for the 
author to define a gathering of one or more programs 60 
as a minimum unit, which can be freely selected to be 
watched or listened to by the audience and which is 35 
referred to as a PTT (ParT of Title). 
[0038] Here, as for the number of each cell 20, at a 
time of treating the ceil 20 on the physical format shown 
in FIG. 1 . the number is treated as the cell ID number 
(which is indicated by cell ID # in FIG. 1). On the other 40 
hand, at a time of treating the cell 20 on the logical for- 
mat shown in FIG. 2, the number is treated as the cell 
number in the order of description in the PGCI 
described later. 

[0039] Next, by combining a plurality of programs 60, 45 
one PGC (Program Chain) 61 is logically constructed. 
The aforementioned PGCI (ProGram Chain Informa- 
tion) is defined by a unit of the PGC 61. The PGCI 
includes information indicating: the reproduction order 
of the cells 20 for each program 60 at a time of repro- so 
ducing each program 60 (by this reproduction order, a 
unique program number (#1 , #2, .) is assigned to each 
program 60); an address which is a record position of 
each cell 20 on the DVD 1 ; the number of the ceO 20 
positioned at the head of one program 60 to be firstly ss 
reproduced; and so on. 

[0040] In one PGC 61 , the substantial video and audio 
data etc. are included as a combination of the programs 



60 On other words, the combination of the cells 20) other 
than the above mentioned PGCI. 
[0041] Then, one title 62 is logically constructed of 
one or a plurality of PGCs 61 (PGC #1, PGC#2. ...) as 
shown in FIG. 2. The title 62 is, for example, a unit cor- 
responding to one movie, and is completed information 
which the author would like to offer to the audience of 
the DVD 1. 

[0042] Finally, one VTS 63 is logically constructed of 
one or a plurality of titles 62 (title #1. title #2, ...) as 
shown in FIG. 2. The information included in one VTS 
63 shown in FIG. 2 corresponds to information included 
in one VTS 3 shown in FIG. 1. Namely, all information 
included in the logical VTS 63 shown in FIG. 2 is 
recorded as one VTS 3 in the DVD 1 shown in FIG. 1 . 
[0043] As the author specifies the information divided 
in the physical structure on the DVD 1 on the basis of 
the above described logical format, the video image 
and/or the music for the audience to watch and/or listen 
to is to be formed. 

(2) Format of Audio DVD 

[0044] Next, a record format on an audio DVD of audio 
information (which includes audio and voice informa- 
tion, hereinbelow) is explained. 

(2-A) Physical Format of audio DVD 

[0045] A physical format of the record format on the 
audio DVD is explained with reference to FIG. 3. 
[0046] As shown in FIG. 3. an audio DVD 200 as an 
embodiment is provided with the lead in area Lt at its 
most inner circumferential portion and the lead out area 
LO at its most outer circumferential portion, between 
which one volume space is recorded. Within the volume 
space, an audio zone is always recorded. In this audio 
zone, the audio information is recorded such that it is 
divided into a plurality of ATSs (Audio Title Sets) 230, 
each of which has a unique ID (Identification) number 
(i.e. ATS#1 toATS#n). 

[0047] At the outer circumference side of the lead in 
area LI, a UDF (User Disc Format) 201 for managing 
the format of the file recorded on the audio DVD 200 is 
recorded, and, next to it, an AMG (Audio Manager) 202 
is recorded. As the information recorded in the AMG 
202, for example, information related to the whole audio 
information recorded on the audio DVD 200, such as a 
menu for showing a name of each item, information for 
preventing an illegal copy, an access table for directly 
accessing each title and so on, is recorded. 
[0048] One ATS 203 is recorded such that it is divided 
into a plurality of AOBs (Audio Objects) 210. each of 
which has an ID number (AOB ID#1, AOB ID #2. ...). and 
ATSI (Audio Title Set Information) 21 1 disposed ahead 
of the AOBs 210. 

[0049] Here, a data portion constructed by a plurality 
of AOBs 210 is defined as an AOB set (AOBS) as 
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shown in FIG. 3. The AOB set is the substantial portion 
of the audio information, while the ATS 211 is the man- 
aging and controlling information of the AOB set con- 
sisting of a plurality of AOBs 210. 
[0050] In the ATSI 21 1 recorded at the head of the 
ATS 203. information such as APGCI (Audio ProGrarn 
Chain Information), which is various information related 
to a program chain as a logical division obtained by 
combining a plurality of cells (the "cell" will be described 
later in detail), is recorded. In each AOB 210, the sub- 
stantial portion of the audio information (i.e. the audio 
information itself other than control information) besides 
the control information is recorded. 
[0051] One cell 220 consists of a plurality of audio 
packs 230 each of which has been packed, or an audio 
pack 230 and real time information pack 231 . The audio 
pack 230 is a data pack into which the audio information 
to be recorded onto the audio DVD has been packed by 
each predetermined size, and includes audio informa- 
tion digitized by a linear PCM for example. In the real 
time information pack 231, text information, BPM (Beat 
Per Minutes) information, hand clap information and the 
like are included. 

[0052] In the above explained record format having a 
hierarchical structure as shown in FIG. 3, each division 
can be freely set according to the author's intention, so 
as to perform recording the record information onto the 
audio DVD 200 on the basis of these set divisions. By 
performing the reproduction on the basis of a later 
described logical structure for each of these divisions, 
the variegated reproduction can be performed. 

(2-B) Logical Format 

[0053] Nextly, a logical format (logical structure) con- 
structed by combining the information recorded by the 
physical divisions shown in FIG. 3 is explained with ref- 
* erence to FIG. 4. 
[0054] The information is not actually recorded on the 
audio DVD 200 in the logical structure of FIG. 4. 
Instead, the audio information is recorded on the audio 
DVD in the physical format shown in FIG. 3, and the 
information to reproduce the audio information is 
recorded in the aforementioned AMG 202 and the ATSI 
21 1 in the logical format shown in FIG. 4. 
[0055] To make the explanation clear, the following 
explanation is made from the lower hierarchical layer in 
FIG. 4. An index 259 is constructed by selecting and 
combining one ceil 220 or a plurality of cells 220 among 
the physical structure explained with reference to FIG. 
3. The index 259 can be used as the music number, and 
is the minimum unit which can be accessed by the user. 
[0056] By one or a plurality of indexes 259, one track 
260 is logically constructed. The track 260 is an infor- 
mation unit corresponding to one music composition. 
The user can select an arbitrary track (music composi- 
tion) and directly access it. 

[0057] Here, as for the number of each cell 220, at a 



time of treating the cell 220 on the physical format 
shown in FIG. 3, the number is treated as the cell ID 
number (which is indicated by cell ID # in FIG. 3). On the 
other hand, at a time of treating the cell 220 on the logi- 
5 cal format shown in FIG. 4, the number is treated as the 
cell number in the order of description in the APGCI 
described later. 

[0058] The track (music composition) 260 is an infor- 
mation unit including a plurality of cells, and is a group 

io of cells having certain common attributes to each other. 
Namely, the attributes of all of the cells in one track 260 
are the same to each other. Further, all of the cells 
included in the track 260 are recorded adjacent to each 
other within the same object. 

75 [0059] One title 261 is logically constructed of one 
track 260 or a plurality of tracks 260. However, the title 
261 itself is not recognized as a unit of access by the 
user. Therefore, it is not possible to access an arbitrary 
title by specifying the title number. 

20 [0060] In case of the audio DVD, the attribute of each 
track 260 constructing the title 261 can be defined inde- 
pendently within 8 patterns at the maximum. Namely, 
the attribute as the audio information such as the chan- 
nel number, the quantization method, the sampling fre- 

25 quency and the like may be changed for each track (i.e. . 
each music composition). 

[0061] The aforementioned APGCI is defined by the 
unit of this title 261 . In the APGCI, the attribute of each 
track 260, the reproduction order of the cells 220 in 
30 each track 260 when reproducing each track 260, the 
address which is the recording position of each cell 220 
on the audio DVD 220, the number of the cell 220 at the 
head to be reproduced on one track 260, the reproduc- 
ing method of each track 260 and various commands 
35 are included. 

[0062] In one title 261 , the substantial audio informa- 
tion is included as the combination of the tracks 260 
(i.e., the combination of the cells 220) other than the 
above mentioned APGCI. 
40 [0063] One title group 262 is logically constructed by 
one or a plurality of titles 261 . The title group 262 is the 
maximum unit which the user can access, and can be 
defined up to 9 groups at the maximum within one vol- 
ume. This title group 262 is constructed by one or a pi u- 
45 ralrty of titles 261 which are collected on the basis of a 
certain relationship, and all of the titles 261 within the 
title group 262 are continuously reproduced. For exam- 
ple, it is possible to collect as one title group the music 
compositions of a particular singer, a particular corn- 
so poser or the like. 

[0064] One volume 262 is logically constructed by one 
or a plurality of title groups 262. The volume 262 is an 
information unit corresponding to one album (DVD). 
[0065] The actual audio information included in one 
55 title shown in FIG. 4 is recorded within one ATS 203 
shown in FIG. 3 on the audio DVD. 
[0066] As the author specifies the information divided 
in the physical structure on the audio DVD 200 on the 
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basis of the above described logical format, the music 
for the audience to listen to is to be formed. 

(3) Kinds of DVDs 

[0067] Next, the kinds of the DVDs will be explained 
with reference to FIG. 5. 

[0068] At the present, there exist 4 kinds of discs as 
the DVD. 

<D video DVD 

@ video DVD provided with audio navigation (cor- 
responding to the present invention) 
® audio only DVD 

@ audio and video DVD (video portion of which is 
the object of the present invention) 

[0069] Incidentally, the disc shapes and the informa- 
tion recording methods (e.g.. the modulation methods, 
the track pitches, the pit sizes etc.,) are the same to 
each other between there 4 kinds of discs, and only the 
contents of these 4 kinds of discs are different from 
each other. 

[0070] FIG. 5 schematically shows the physical for- 
mats of these 4 kinds of the DVDs. 
[0071] The video DVD is shown at the top stage of 
FIG. 5. On this video DVD. the video information and the 
audio information to be simultaneously reproduced 
such as a movie are recorded. Therefore, on the record- 
ing area between the lead in area LI and the lead out 
area LO, the video information and the audio informa- 
tion within a plurality of the VTSs are recorded other 
than the management information, and that the VMG 
including the managing/controlling information for these 
VTSs is also recorded. As explained before with refer- 
ence to FIG. 1 , the video information is recorded as the 
video pack and the audio information is recorded as the 
audio pack. 

[0072] The video DVD provided with audio navigation 
as one kind of video discs is shown at the second top 
stage of FIG. 5, which enables a reproduction of the 
video information (including the audio information 
accompanying it) such as a movie in the same manner 
as the mere video DVD. and which also enables the 
reproduction of only the audio information within the 
record information by the audio DVD player. This one 
portion of the record information which can be repro- 
duced by the audio DVD player is called as an "audio 
play part". As for the recording format thereof, the video 
information is recorded in the form of a plurality of VTSs 
in conformity to the video DVD shown in FIG. 1 . In addi- 
tion to it. on the video DVD provided with the audio nav- 
igation, the AMG including the reproduction controlling 
information to reproduce only the audio information 
within the recorded VTS and the ATS I as the reproduc- 
tion controlling information (hereinbelow. it is referred to 
as an "audio navigation information") are recorded, but 
the AOB which is the substantial portion of the audio 



information is not recorded. Namely, in these AMG and 
ATSI. the navigation information for the audio informa- 
tion (more concretely, the audio pack within each VOB 
(refer to FIG. 1)) included in each VTS within the video 
DVD provided with the audio navigation is recorded. 
[0073] The audio only DVD is shown at the third top 
stage of FIG. 5. On this disc, only the audio information 
except for a little amount of still pictures is recorded. 
Therefore, in the record area between the lead in area 
LI and the lead out area LO. the audio information is 
recorded as a plurality of ATSs other than the managing 
information, and that the AMG including the manag- 
ing/controlling information tor these ATSs is also 
recorded. Further, one or a plurality of AOBs as the sub- 
stantial portion of the audio information are included in 
each ATS. 

[0074] The audio and video DVD is shown at the bot- 
tom stage of FIG. 5, which enables not only the repro- 
duction of the audio information accompanied with the 
video reproduction by the video DVD player, in the same 
manner as the video DVD provided with the audio navi- 
gation, but also the reproduction of only the audio infor- 
mation of the audio play part by the audio DVD player. 
However, the point different from the video DVD pro- 
vided with the audio navigation is that the record area of 
the disc is divided into the audio area to which only the 
audio information is recorded and the video area to 
which the video information is recorded, and that the 
navigation information in the audio area and the naviga- 
tion information in the video area which are different 
from each other are recorded. 

[0075] In more detail, in case of the video DVD pro- 
vided with the audio navigation, the audio information is 
recorded such that it is included in the VOB recorded on 
the basis of the video DVD format as aforementioned 
and is recorded together with the video information. 
Then, in order to reproduce only the audio information 
of the audio play part within the VOB, the navigation 
information for the audio information recorded within the 
VOB is prepared within the ATSI as the APGCI in the 
aforementioned audio DVD, and is managed by the 
AMG. Therefore, the video DVD provided with the audio 
navigation is basically such a disc that the navigation 
information to reproduce only the audio information of 
the audio play part included in the video DVD is added 
to the video DVD. 

[0076] In contrast to this, in the audio and video DVD, 
there are the audio area to which the audio information 
is recorded in conformity to the audio DVD format, and 
the video area to which the video is recorded in con- 
formity to the video DVD format Within the audio area, 
only the audio information is recorded by the format 
based on the audio DVD shown in FIG. 3. Namely, the 
substantial portion of the audio information is recorded 
as a plurality of ATSs. The ATSI including the navigation 
information for the substantial audio information in each 
ATS is also recorded, and is managed by the AMG. 
Namely, in the audio area, the audio information is 
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recorded in accordance with the audio DVD format 
explained with reference to FIG. 3 and FIG. 4. 
[0077] On the other hand, in the video area, the video 
information (which includes the audio information 
accompanying to it) is recorded as a plurality of VTSs. s 
The VTSI including the navigation information for the 
substantial information in each VTS is also recorded, 
and is managed by the VMG. Namely, in the video area, 
the video information (including the audio information 
accompanying to it) is recorded in accordance with the io 
video DVD format explained with reference to FIG. 1 
and FIG. 2. 

[0078] From this audio and video DVD, the video infor- 
mation (including the audio information accompanying 
to it) is reproduced according to the VMG and the VTSI is 
within the video area in case erf reproducing the video 
information by use of the video DVD player. 
[0079] When the audio information is reproduced by 
the audio DVD player from the aucfio and video DVD, 
there are two cases. Namely, one case is that the audio 20 
information within the AOB is reproduced according to 
the ATS! which is the navigation information within the 
ATS and the AMG in the audio area in the same manner 
as the audio DVD Another case is that the audio infor- 
mation of the audio play part recorded in the VTS within 25 
the video area is reproduced according to the AMG and 
the ATSI. In other words, upon reproducing the video 
information in the video area of the audio and video 
DVD, the video and audio are reproduced in the same 
manner as the conventional video DVD by the video 30 
DVD player with respect to the same work while only the 
audio information of the audio play part is reproduced 
by the audio DVD player. The concrete reproducing 
method thereof will be described later. 

35 

(4) Double Management for the Same Object 

[0080] Next the double management for the same 
object is explained. Here, the object indicates the sub- 
stantial information such as the video information, the 40 
audio information etc.. or the like recorded on the DVD. 
The double management means managing those 
objects on the basis of two ways of navigation informa- 
tion so as to reproduce it. 

[0081] Hereinbelow, the double management will be 45 
explained with taking an example of the aforementioned 
video DVD provided with the audio navigation. 
[0082] In FIG. 6. the physical format of the video DVD 
provided with the audio navigation and the navigation 
information included in it are indicated. As aforemen- so 
tioned, the video DVD provided with the audio naviga- 
tion has the physical recording format in which the 
navigation information to reproduce only the audio infor- 
mation is added to the record information of the video 
DVD. Namely, the video DVD provided with the audio 55 
navigation has the ATSI 211 which is the navigation 
information of the audio information included in the VTS 
3 and the AMG 202 which is the management informa- 



tion thereof in addition to the VOB 10 which is the sub- 
stantial portion of the video information, the VTSI 1 1 
which is the reproduction controlling information thereof 
and the VMG 2 which is the managing information. 
However, different from the audio only DVD or the audio 
and video DVD. only the ATSI which is the navigation 
information is recorded in the ATS but the AOB which is 
the substantial portion of only the audio information is 
not recorded in the ATS. Therefore, all of the audio infor- 
mation which is reproduced from the video DVD pro- 
vided with the audio navigation is the information within 
the audio play part (more precisely within the audio 
pack 43, refer to FIG. 1) of the VOB within the VTS 3. 
[0083] Thus, the titles in the video DVD provided with 
the audio navigation are categorized into two. One cat- 
egory thereof is the ordinary title of the video DVD in 
case of reproducing it by the video DVD player (herein- 
after, it is referred to as a Video title (VTT)"). Another 
category is the title to reproduce only the audio informa- 
tion of the audio play part recorded within the VOB by 
the audio DVD player (hereinafter, it is referred to as an 
"audio only title (AOTT)"). 

(D In case of reproducing by the audio DVD player 

[0084] In case of reproducing the video DVD provided 
with the audio navigation by the audio DVD player, the 
path to reproduce the audio only title (AOTT) is firstly 
explained. Since only the audio information recorded on 
the video DVD is to be reproduced, the AMG 202 is 
firstly referred to. The AMG 202 includes the AMG I 
(AMG Information) 240 which is the substantial portion 
of the managing information. The AMG I 240 includes: 
an AMGI management table 241 including the file size, 
the recording address etc., of the AMGI 240; an audio 
title (ATT) search pointer table 242; and an audio only 
title (AOTT) search pointer table 243. The audio title is 
the general name of the audio only title consisting of 
only the audio information and the AV title (AVTT) con- 
sisting of the audio information including the video infor- 
mation accompanied to it. Incidentally, the ATT is for a 
compatfole player which can reproduce both of the 
audio DVD and the video DVD. 

[0085] In case of the video DVD provided with the 
audio navigation, only the AOTT search pointer exists 
within the audio title (ATT) search pointer table of the 
AMG. Therefore, the content of the audio title (ATT) 
search pointer table 242 and the content of the audio 
only title (AOTT) search pointer table 243 are very differ- 
ent from each other. 

[0086] The ATT search pointer table 242 includes: 
ATT search pointer information 244 including the infor- 
mation such as the number of the ATT search pointers; 
and a plurality of ATT search pointers 245. Incidentally, 
in FIG. 6. the abbreviation in a bracket within each ATT 
search pointer indicates the kind of the title correspond- 
ing to the pertinent search pointer for the sake of the 
explanation here. However, as mentioned before, in 
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case of the video DVD provided with the audio naviga- 
tion, the titles in all of the ATT search pointers are the 
AOTTs. 

[0087] In the same manner, the AOTT search pointer 
table 243 includes: AOTT search pointer information 
246 including the information such as the number of the 
AOTT search pointers etc.; and a plurality of AOTT 
search pointers 247. Incidentally, in FIG. 6. the abbrevi- 
ation in a bracket within each AOTT search pointer indi- 
cates the kind of the title corresponding to the pertinent 
search pointer for the sake of the explanation here. As a 
matter of course, the titles in all of the AOTT search 
pointers are the AOTTs. 

[0088] The positions on the search pointer tables 
respectively of the title ATT and the title AOTT corre- 
sponding to the same work are the same to each other. 
The ATT search pointer on the ATT search pointer table 
242 and the ATT search pointer on the AOTT search 
pointer table 243 are corresponding to each other. 
[0089] The ATT search pointer 245 and the AOTT 
search pointer 247 indicate the APGC logically consti- 
tuting the title which is the object thereof. More con- 
cretely, in this case, the title #1 1 indicated by the ATT 
search pointer #1 and the AOTT search pointer #1 is the 
AOTT title. Therefore, as this AOTT search pointer #1 
specifies the ATS number in which the pertinent title is 
included and the title number within the ATS. the APGCI 
is specified within the ATSI 21 1 corresponding to the 
pertinent title. Thus, at the time of reproducing, as only 
the audio pack 43 of the audio play part by reproducing 
only the audio pack 43 within the VOB 1 1 in accordance 
with the APGCI specified by the AOTT search AOTT 
pointer, only the audio information is reproduced (refer 
to FIG. 6, the paths of "A1" and "A2"). 

0 In case of reproducing by the audio DVD player 

[0090] Next, in case of reproducing the video DVD 
provided with the audio navigation by the video DVD 
player, the path to reproduce the video title (VTT) is 
explained. Since the video DVD provided with the audio 
navigation is basically the video DVD, the VMG 2 is 
firstly referred to in order to reproduce the ordinary 
video title to reproduce the video information together 
with the audio information. 

[0091 ] The VMG 2 includes the VMGI (VMG Informa- 
tion) 21 which is the substantial portion of the managing 
information. The VMGI 21 includes: a VMGI manage- 
ment table 211 including the fie size, the recording 
address etc., of the VMGI 21; and a title (TT) search 
pointer table 212. 

[0092] The TT search pointer table 212 includes: TT 
search pointer information 214 including the information 
such as the number of the TT search pointers; and a 
plurality of TT search pointers 215. Incidentally, in FIG. 
6. the abbreviation in a bracket within each TT search 
pointer indicates the kind of the title corresponding to 
the pertinent search pointer for the sake of the explana- 



tion here. However, the titles in all of the TT search 
pointers on the video DVD are the VTTs. 
[0093] The positions on the search pointer tables 
respectively of the title ATT and the title AOTT corre- 

5 sponding to the same work may not have any relation- 
ship to each other. It is possible to define the contents 
and the orders on the ATT search pointer table of the 
AMGI and the TT search pointer table of the VMGI inde- 
pendently from each other. 

jo [0094] The TT search pointer 215 indicates the PGC 
logically constituting the title which is the object thereof. 
More concretely, in this case, the title #2 indicated by 
the TT search pointer #2 is the VTT title i.e., the title in 
which the audio information is to be reproduced 

is together with the video information. Therefore, as this 
TT search pointer specifies the number of the VTS 3 
and the title number within the VTS 3. the PGC I is spec- 
ified within the VTSI 1 1 corresponding to the pertinent 
title. Thus, the video DVD player obtains this PGCI and 

20 reproduces the pertinent title as the video information 
with the audio information by use of the video pack, 
audio pack etc., within the VOB (refer to FIG. 6, the 
paths of "B1" and "B2"). 

[0095] Namely, at the time of reproducing the audio 
25 record information (object) within the same VOB 10. 
there exist two paths i.e.. one method of reproducing the 
VOB 10 via the VMG and the VTSI as indicated by the 
paths "Br and "B2" in FIG. 6 (in this case, the video 
information is also reproduced in due course), and 
30 another method of directly reproducing the VOB 1 0 not 
via the VTSI from the AMG and the AYSI as indicated by 
the paths "A1 " and "A2" (in this case, only the audio 
information is reproduced). 

[0096] Since it is possible to define the APGCI and the 

35 PGCI (the PGCI of the video) and define the cells 
included in these independently from each other, it is 
possible to change the composition of the work (the 
reproduction control for the work) between the case of 
only listening the sound and the case of reproducing it 

40 with the video image. 

[0097] Next, this double management for the same 
object is further explained with reference to FIG. 7, 
mainly as for the physical structure of the object to be 
reproduced. FIG. 7 indicates a concept of the program 

45 in case of reproducing one VOB as the audio informa- 
tion with the video information in accordance with the 
PGCI and in case of reproducing the same one VOB as 
only the audio information of the audio play part in 
accordance with the APGCI. In the figure, the video 

so data, the sub picture data and the audio data are 
included in the VOB. 

[0098] In case of reproducing the VOB as the audio 
information with the video information, the reproduction 
control thereof is performed on the basis of he PGCI 
55 described within the VTSI. In the PGCI here, the VOB is 
divided into 6 pieces of video cells #1 to #6, the video 
program #1 is constructed by the video cell #1. the 
video program #2 is constructed by the video cells #2 to 
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#4, and the video program #3 is constructed by the 
video cell #6. In case of reproducing the audio informa- 
tion with the video information such as the title of the 
VTT, the reproduction is performed in accordance with 
this kind of PGCI. 5 
[0099] On the other hand, in case of reproducing only 
the audio information of the audio play part from the 
same one VOB, the reproduction is performed in 
accordance with the APGCI described in the ATSI. Each 
audio program prescribed by the APGCI is constructed to 
by one or more than two of audio cells. Here, the audio 
cell may be prescribed to be different (independent) 
from the video cell with respect to the same one object 
(VOB). Off course, it is possible to prescribe them coin- 
cident to each other. In other words, the starting posi- is 
tion, the ending position and the like of each audio cell 
may be set independently from any of the video cells. 
Further, the reproduction order of the audio cells pre- 
scribed by the APCGI may be defined independently 
from the reproduction order of the video cells prescribed so 
by the PGCI. 

[0100] In the example shown in FIG. 7, the audio pro- 
gram #1 is constructed by the audio cells #1 and #2, 
and the audio program #2 is constructed by the audio 
cell #3. The APGCI includes the information such as the 25 
record position, the reproduction order and so on of the 
audio cells included in these audio programs, so that 
the reproduction of the audio information is performed 
on the basis of the APGCI. 

[0101] Next, the effect and advantage of prescribing 30 
the audio cell and the video cell independent from each 
other are explained. 

(A) The actual reproduction time of the audio infor- 
mation can be managed by the unit of the audio 35 
frame. 

In the recording format of the video DVD, it is 
assumed that the video information is recorded. 
Thus, the time management is performed by the 
frame unit of the video information. Thus, the repro- 40 
duction time described to the video DVD (disc) itself 
is the reproduction time prescribed by the frame 
unit of the video information. Accordingly, in case of 
the NTSC, since one frame is not precisely equal to 
1/30 sec, the reproduction time prescribed by the 45 
frame unit is different from the reproduction time of 
actually reproducing the information. Namely, there 
is a problem that the reproduction time written on 
the disc with reference to the video frame and the 
performance time of actually reproducing it are not so 
coincident to each other. 

This is a fundamental problem of the video 
DVD format and happens in case of reproducing 
the video information form the video DVD and in 
case of reproducing only the audio information from ss 
the video DVD. 

In contrast, according to the present invention, 
since the audio cell and the video cell can be pre- 



scribed independently from each other, the time 
management of the audio information can be per- 
formed by a unit independent from the video frame, 
so that it can be performed independently from the 
time management of the video information. 

More concretely, a system clock reference 
(SCR) which is the standard for the time manage- 
ment and the presentation time (PTM) which indi- 
cates the output time of the head data of the head 
audio frame within the audio pack are recorded at 
the header portion of each audio pack constituting 
the audio cell, so that the time management of the 
audio information is performed independently from 
the time management of the video information on 
the basis of these SCR and the PTM. Here, the 
audio frame is one group of the linear PCM data 
whose unit is 1/600 sec for example. 

The double management i.e., the possession 
of both the APGC and the PGCI means that the 
time information to manage the time by the unit dif- 
ferent and independent from the video frame is 
described in the ATSI, for all of the audio programs 
(tracks) within the audio title. 

The reproduction time of all of the tracks within 
the audio DVD may be described as the collective 
information in the AMG. the lead in area or the like. 
By this, the reproduction time, which is not based 
on the video frame, can be displayed on the basis of 
the time management based on the audio frame. 
Hence, the reproduction time written on the disc 
and the actual reproduction time can be coincident 
to each other. This is enabled by prescribing the 
audio cell and the video cell independently from 
each other. 

Further, in case that the boundaries of the cells 
are coincident, the information in the APGCI and 
the positional information of the audio data with 
respect to the boundary of the cell are used 
together, so that the time management based on 
the audio frame becomes possfole. 
(B) The reproduction time of reproducing only the 
audio information can be precisely displayed. 

In the video DVD format, a plurality of streams 
such as the video stream, the sub picture stream, 
the audio stream and the like are multiplexed and 
divided by a certain time unit to constitute the video 
object (VOB). The video stream within the video 
object consists of the video frames in an integer 
number, while the audio stream consists of the 
audio frames in the integer number. The presenta- 
tion times of these streams are almost always dif- 
ferent from each other, so that time management is 
performed on the basis of only the time of the video 
stream in case of the video DVD. 

Further, there is no strict regulation between 
the time of the video data and the time of the audio 
data within the video object. Hence, although the 
time of the video data can be known since it is writ- 
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ten on the disc as the time of each chapter, the time 
of the audio data within the same video object can- 
not be known since it is not written on the disc. 

Therefore, in case of reproducing only the 
audio data within the video object, the actual repro- s 
duction time or the like cannot be known. More con- 
cretely, it is not possible to precisely know and 
display the total reproduction time within the disc or 
the reproduction time of each music composition, 
which is a problem. io 

This problem can be solved by prescribing the 
audio cell and the video cell independently from 
each other as aforementioned and performing the 
time management of the audio information and the 
time management of the video information inde- is 
pendently from each other. Namely, in case of 
reproducing only the audio information within the 
video object, it is possible to precisely manage and 
display the reproduction time or the like on the basis 
of the time management information of the audio 20 
information. 

(C) The logical division of the video subject and the 
logical division of the audio subject can be inde- 
pendently defined with respect to the same object. 

The logical division in case of reproducing only 25 
the audio information within the video object is 
made different from that in case of reproducing the 
video information. For example, it is supposed that 
the scene shown in FIG. 8 is recorded as the video 
object. In the navigation information for the video, a 30 
video program #1 is constructed by a scene S1 with 
no sound and a scene S2 with a theme song, a 
video program #2 is constructed by a scene S3 with 
a line (i.e.. a serif) and a scene S4 with a song, a 
video program #3 is constructed by a scene S5 with 35 
a line, and a video program #4 is constructed by a 
scene S6 with an ending theme song. 

In contrast to this, supposing that only the 
audio information within the same object is repro- 
duced, since it is not necessary to reproduce the 40 
scene S1 with no sound, the scenes S3 and S5 with 
the lines, it is desired to introduce a concept of a 
program (track) different from the video program. 

In this example of FIG. 8, the scenes S2, S4 
and S6 with the music are desired to be defined as 45 
the audio programs #1 , #2 and #3 respectively. 

Further, although it is not illustrated in the fig- 
ure, it is supposed that 3 music compositions are 
included in a video program #n. In this cease, the 
division of the video program is set relatively large so 
with considering the fact that it is a scene in a story 
In contrast, in case of only listening to the music, it 
is desired to only listen to these 3 music composi- 
tions independently, and directly access to these 3 
music compositions. Therefore, each of these 3 ss 
music compositions is defined as one audio pro- 
gram (track). In general, it is necessary to set the 
division finer in case of only listening to the music 



than in other cases. 

On the other hand, in case of the video infor- 
mation, there may be a case that a story can be 
interactively selected by allowing the audience to 
select on a menu picture plane during the reproduc- 
tion. In such a case, since it is not possible to inter- 
actively select it by just listening to the sound, it is 
necessary to exclude it from the audio programs. 

In contrast to this, according to the present 
invention, since it is possible to prescribe the navi- 
gation information independently between the 
reproduction of the video information and the audio 
information (i.e.. the ordinary video reproduction) 
and the reproduction of only the audio information, 
it is possible to prescribe the audio programs inde- 
pendently from the video program as shown in FIG. 
8. 

Further, it is possible to prescribe the reproduc- 
tion order of the audio programs independently 
from the reproduction order of the video programs 
(rt is also possible to exchange or swap the repro- 
duction order of the audio programs shown in FIG. 
8). Therefore, a highly flexible reproduction can be 
realized in which the unnecessary portion is 
excluded and the reproduction order is changed in 
case of reproducing only the audio information. 
(D) The physical division of the video subject and 
the physical division of the audio subject can be 
defined independently from each other with respect 
to the same object 

[0102] As for the physical arrangement of the video 
information and the audio information recorded on the 
video DVD, the record position of one particular video 
data and the record position of the audio data corre- 
sponding to the reproduction time of the video data are 
different from each other. 

[0103] FIG. 9 shows this physical arrangement. In 
FIG. 9. an example of recording the navi-pack. the video 
pack and the audio pack within one VOBU is illustrated. 
In FIG. 9. the VOBU#2 is prescribed by the navi-packs 
41a and 41b, between which a plurality of video packs 
and audio packs are multiplexed. 
[0104] Here, in the reproduction of the video DVD 
based on the MPEG (Moving Picture Expert Group) 
standard, the video data is recorded as a plurality of 
video packs, and the audio packs including the corre- 
sponding audio data are recorded within a predeter- 
mined range from these video packs. At the time of 
reproduction, the video data of the video packs are tem- 
porarily stored in a buffer, and are outputted in synchro- 
nization with the corresponding audio data within the 
audio packs. Therefore, as shown in FIG. 9. there may 
happen such a case that the audio data corresponding 
to the video data within one VOB is recorded in another 
VOB next to this one VOB because of this shift of the 
record position. In the example of FIG. 9, the audio 
packs 43a and 43b included in the VOBU #2 correspond 
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to the video data within the VOBU #1 . Further, the audio 
packs 43e and 43f corresponding to the video data 
within the VOBU #2 are positioned within the next 
VOBU #3. Therefore, if one cell to reproduce only the 
information were prescribed on the basis of the VOBU 5 
of the video information, the audio information within the 
cell immediately before it would be reproduced. 
[0105] In contrast to this, according to the present 
invention, the physical position of the audio cell and the 
physical position of the video cell can be independently 70 
defined. In the example of FIG. 9, the division of the 
audio ceil is prescribed at a position immediately before 
the audio pack 43c which is the head of the audio infor- 
mation corresponding to the VOBU #2. Namely, the 
audio cells are defined independently from the video 15 
cells prescribed by the group of the VOBUs. By this, the 
audio data within a preceding VOBU can be prevented 
from being reproduced. 

[0106] As described above in detail, in the present 
invention, the double management is performed with 20 
respect to the same object by virtue of the video and 
audio navigations. Further, in accompaniment with the 
double management, the physical and logical bounda- 
ries between the video cell and the audio cell can be 
independently prescribed. 25 
[01 07] Whether the physical and logical boundaries of 
the video cell defined by the PGCI and the audio cell 
defined by the APGCI are coincident or not coincident to 
each other, it is possible to freely combine the video and 
audio cells by the unit of the cell respectively. By this, it 30 
is possible to effectively reproduce the video information 
(accompanied by the audio sound) or reproduce only 
the audio information from the same object (VOBU). 
[0108] In the above explanation, the case where the 
video DVD provided with the audio navigation is 35 
explained, the present invention can be applied to the 
audio and video DVD. Namely, as shown in FIG. 5 f in 
case of the audio and video DVD, while the information 
is recorded by the video DVD format within the video 
area, the navigation information for reproducing the *o 
information in the video area and the navigation infor- 
mation for reproducing only the audio information are 
recorded in the ATT search pointer table and the AOTT 
search pointer table respectively in the AMG. Therefore, 
in case of reproducing the information in the video area 45 
by use of the navigation information in the AMG in the 
audio and video DVD, the present invention can be 
applied in the just same manner as the above explained 
video DVD provided with the audio navigation. 

50 

(5) Reproducing Apparatus 
(D video DVD player 

[01 09] As shown in FIG. 10. a video DVD player as the 55 
present embodiment is provided with: an optical pickup 
80; a demodulate and correct unit 81 ; stream switches 
82 and 84; a track buffer 83; a system buffer 85; a 



demultiplexer 86. a VBV (Video Buffer Verifier) buffer 
87; a video decoder 88; a sub picture buffer 89; a sub 
picture decoder 90; a mixer 91; an audio buffer 92; an 
audio decoder 93; an input unit 98; a display unit 99; a 
system controller 100; a drive controller 101; a spindle 
motor 102; and a slider motor 103. The construction 
shown in FIG. 10 only illustrates the portions related to 
the video and audio reproduction of the video DVD 
player. The description and the detailed explanation as 
for servo circuits to servo-control the optical pickup 80, 
the spindle motor 102, the slider motor 103 and the like 
are omitted since they are constructed in the same 
manner as the conventional arts. 
[0110] Nextly, an overall operation of the present 
embodiment is explained. 

[01 1 1 ] The optical pickup 80 includes a laser diode, a 
polarization beam splitter, an objective lens, a photo- 
detector and the like not illustrated, and irradiates a light 
beam B as a reproduction light with respect to the DVD 
1 . The optical pickup 80 receives a reflection light of the 
light beam B from the DVD 1 , and outputs a detection 
signal Sp corresponding to information pits formed on 
the DVD 1 . At this time, the tracking servo control and 
the focus servo control are operated with respect to the 
objective lens etc. of the optical pickup 80 in the same 
manner as the conventional art so that the light beam B 
can be irradiated precisely onto the information track of 
the DVD 1 and that the light beam B can be focused on 
the information record surface of the DVD 1 . 
[0112] The detection signal Sp outputted from the 
optical pickup 80 is inputted to the demodulate and cor- 
rect unit 81 , where a signal demodulation process and 
an error correct process are applied to it to generate a 
demodulation signal Sdm, which is outputted to the 
stream switch 82 and the system buffer 85. 
[0113] The opening and closing operation of the 
stream switch 82, to which the demodulation signal 
Sdm is inputted, is controlled by a switch signal Sswl 
from the drive controller 101. When it is closed, the 
stream switch 82 passes therethrough the inputted 
demodulation signal Sdm as it is to the track buffer 83. 
When it is opened, the demodulation signal Sdm is not 
outputted therethrough, so that unnecessary or useless 
information (signal) is not inputted to the track buffer 83. 
[01 1 4] The track buffer 83. to which the demodulation 
signal Sdm is inputted, consists of a FIFO (First In First 
Out) memory, for example. The track buffer 83 tempo- 
rarily stores the inputted demodulation signal Sdm, and 
continuously outputs the stored demodulation signal 
Sdm when the stream switch 84 is closed. 
[0115] The opening and closing operation of the 
stream switch 84, to which the demodulation signal 
Sdm is continuously inputted, is controlled by a switch 
signal Ssw2 from the system controller 100 such that 
the various buffers at its posterior stage may not be 
overflown or, on the contrary, may not become empty to 
stop the decoding process, in the separating process by 
the demultiplexer 86. 
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[0116] On the other hand, the system buffer 85. to 
which the demodulation signal Sdm is inputted in paral- 
lel with the track buffer 83, accumulates the manage- 
ment information (e.g. the VMG 2 etc..) or the VTS1 11 
of each VTS 3 which are detected firstly upon loading 
the DVD 1 and which are related to the whole informa- 
tion recorded on the DVD i. Then, the system buffer 85 
outputs the accumulated data as a control information 
Sc to the system controller 100. and temporarily stores 
the DSI data 51 for each navi-pack 41 during the repro- 
duction, to output it also as the control information Sc to 
the system controller 100. 

[01 1 7] The demultiplexer 86. to which the demodula- 
tion signal Sdm is continuously inputted through the 
stream switch 84. separates the video data, the audio 
data, the sub picture data and the PCI data for each 
navi-pack 41 respectively from the inputted demodula- 
tion signal Sdm, and outputs them as a video signal Sv. 
a sub picture signal Ssp, an audio signal Sad and a PCI 
signal Spc respectively to the VBV buffer 87. the sub 
picture buffer 89 and the audio buffer 92. 
[01 1 8] The demultiplexer 86 extracts the pack header, 
the packet header and the like from each pack (includ- 
ing the audio pack 43). and each packet, and outputs 
the information included in them as the header signal 
Shd to the system controller 100. 
[01 1 9] The VBV buffer 87, to which the video signal Sv 
is inputted, consists of a FIFO memory, for example. 
The VBV buffer 87 temporarily stores the video signal 
Sv and outputs it to the video decoder 88. The VBV 
buffer 87 compensates the difference or fluctuation in 
the data amount between respective pictures of the 
video signal Sv compressed by the MPEG 2 method. 
Then, the video signal Sv in which the differences in the 
data amount are compensated, is outputted to the video 
decoder 88, and is decoded by the MPEG 2 method to 
be outputted as a decoded video signal Svd to the mixer 
91. 

[0120] On the other hand, the sub picture buffer 89. to 
which the sub picture signal Ssp is inputted, temporarily 
stores the inputted sub picture signal Ssp. and outputs 
it to the sub picture decoder 90. The sub picture buffer 
89 is to synchronize the sub picture information 
included in the sub picture signal Ssp with the video 
information corresponding to the sub picture informa- 
tion, and to output it. Then, the sub picture signal Ssp 
synchronized with the video information is inputted to 
the sub picture decoder 90 and is decoded to be output- 
ted as a decoded sub picture signal Sspd to the mixer 
91. 

[0121] The decoded video signal Svd outputted from 
the video decoder 88 and the decoded sub picture sig- 
nal Sspd outputted from the sub picture decoder 90 
(which is in synchronization with the corresponding 
decoded video signal Svd) are mixed together by the 
mixer 91 , and are outputted as a final video signal Svp 
to be displayed to a display device such as a CRT 
(Cathode Ray Tube) device not illustrated. 



[0122] The audio buffer 92. to which the audio signal 
Sad is inputted, consists of a FIFO' memory, for exam- 
ple. The audio buffer 92 temporarily stores the audio 
signal Sad and outputs it to the audio decoder 93. The 

s audio buffer 92 is to synchronize the audio signal Sad 
with the video signal Sv or the sub picture signal Ssp 
including the corresponding video information, on the 
basis of the header control signal She outputted from 
the system controller 100. and delays the audio signal 

io Sad in accordance with the output condition of the cor- 
responding video information. Then, the audio signal 
Sad, which is time-adjusted to synchronize with the cor- 
responding video information, is outputted to the audio 
decoder 93. Then, a reproducing process based on the 

75 linear PCM method is applied thereat to the audio signal 
Sad on the basis of the header control signal She, and it 
is outputted as a decoded audio signal Sadd to a 
speaker etc. not illustrated. 

20 © audio DVD player 

[0123] Next, the aforementioned audio DVD player is 
explained with reference to FIG. 11. In FIG. 11, the 
same constitutional elements as those in FIG. 10 carry 
25 the same reference numerals, and the explanations 
thereof are omitted. 

[01 24] As shown in FIG. 1 1 . the structure at the later 
stage of the demultiplexer 86 of the audio DVD player is 
different from that of the video DVD player in FIG. 10. 

30 However, the structure other than that of the audio DVD 
player in FIG. 11 is the same as that of the video DVD 
player in FIG. 10. Accordingly, the structure at the later 
stage of the demultiplexer 86 is explained here. 
[0125] In FIG. 10. the demultiplexer 86. to which the 

35 demodulation signal Sdm is continuously inputted 
through the stream switch 84. extracts the audio infor- 
mation for each pack from the demodulation signal 
Sdm, and outputs it to the audio buffer 92 as the audio 
signal Sad. 

40 [0126] The audio buffer 92, to which the audio signal 
Sad is inputted, consists of a FIFO memory, for exam- 
ple. The audio buffer 92 temporarily stores the audio 
signal Sad and outputs it to the audio decoder 93. Then, 
a reproducing process based on the linear PCM method 

45 is applied thereat to the audio signal Sad on the basis of 
the header control signal She, and it is outputted as a 
decoded audio signal Sadd to a speaker etc. not illus- 
trated. 

[01 27] The real time information such as the real time 
so text etc., is outputted from the demultiplexer 86 to the 
RTI buffer 95. The data temporarily stored in the RTI 
buffer 95 is outputted to the RTI decoder 96 on the basis 
of the control signal She outputted from the system con- 
troller 100. so that the lyrics etc.. of the song is dis- 
ss played on the display device which is not illustrated. 
[0128] If a necessity to temporarily stop the audio 
sound (i.e., to pause) during the reproduction immedi- 
ately after the access to a desired information etc.. is 
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detected, a pause signal Sea is outputted from the sys- 
tem controller 100 to the audio decoder 93. Then, the 
audio decoder 93 temporarily stops the output of the 
demodulated audio signal Sadd. 
[0129] Next, the reproducing method in accordance 
with the aforementioned double management is 
explained with reference to FIG. 6 and FIG. 10. Now, it 
is assumed that the audio DVD player, to which the 
video DVD provided with the audio navigation is loaded, 
reproduces a plurality of audio titles described in the 
AMGI 240 in the AMG 202 shown in FIG. 6. 
[0130] In the AMCI240, there is only the information 
related to the audio only title (AOTT). (In the ATT search 
pointer table, only the AOTT search pointer is 
described.) At first, the system controller 100 refers to 
the AOTT search pointer table in the AMGI 240. Since 
the AOTT search pointer #1 is described in the first title 
#1 as a matter of course, only the AOTT title i.e., only 
the audio information is the title to be reproduced. 
Therefore, the contents of the ATSI 21 1 which is the 
specified destination of the AOTT search pointer #1 is 
referred to (through the path A1 in FIG. 6), and the cor- 
responding APGCI is obtained. Since the obtained 
APGCI includes the reproduction control information 
indicating the combination and the reproduction order of 
a plurality of cells in the VOB 1 0 etc.. the specified audio 
packs are reproduced in the specified order according 
to the APGCI. 

[0131] When the reproduction of the title #1 is fin- 
ished, the system controller 100 refers s to the AOTT 
search pointer #2 of the title #2. After that, the same 
operations are repeated to continue the reproduction. 
When the title to be reproduce is finished, the system 
controller 100 finishes the reproducing process. 
[01 32] Next, it is assumed that the video DVD player, 
to which the video DVD provided with the audio naviga- 
tion is loaded, reproduces a plurality of video titles 
described in the VMGI 21 in the VMG 2 shown in FIG. 6. 
At first, the system controller 1 00 refers to the TT search 
pointer table 214 in the VMGI 21. Since the TT search 
pointer #1 is the search pointer for the VTT which is the 
title to reproduce the audio information with the video 
information, the system controller 100 jumps to the 
VTSl 1 1 which is the destination specified by the perti- 
nent TT search pointer #1 (through the path B1 in FIG. 
6), so as to obtain the corresponding PGCI. Then, the 
cells in the VOB 10 is reproduced in the order according 
to the obtained PGCI (through the path B2 in FIG. 6). In 
this manner, the video information is reproduced. When 
the reproduction of the title #1 is finished, the system 
controller 100 refers to the TT search pointer #2 of the 
title #2. After that, the same operations are repeated to 
continue the reproduction. When the title to be repro- 
duce is finished, the system controller 100 finishes the 
reproducing process. 



Claims 

1. An information record medium (1) characterized in 
that said information record medium comprises: 

5 

substantial information (VTS, ATS) including 
video information (VOB) and audio information 
(AOB) which are related to each other; 
first reproduction control information (VMG, 

w PGCI) to simultaneously reproduce the video 

information and the audio information out of the 
substantial information; and 
second reproduction control information (AMG, 
APGCI) to reproduce only the audio informa- 

15 tion out of the substantial information. 

2. An information record medium (1) according to 
Claim 1 , characterized in that the first reproduction 
control information (VMG, PGCI) and the second 

20 reproduction control information (AMG. APGCI) 
prescribe a reproduction of a same portion of the 
substantial information. 

3. An information record medium (1) according to 
25 Claim 1 , characterized in that 

the first reproduction control information (VMG. 
PGCI) divides the substantial information 
(VTS) into a plurality of first information units 

30 (VOB) and prescribes a reproduction control of 

the first information units, and 
the second reproduction control information 
(AMG, APGCI) divides the substantial informa- 
tion (ATS) into a plurality of second information 

35 units (AOB), which are different from the first 

information units, and prescribes a reproduc- 
tion control of the second information units. 

4. An information record medium (1) according to 
40 Claim 1 , characterized in that the second reproduc- 
tion control information (AMG, APGCI) prescribes a 
reproduction of the substantial information in a 
reproduction order, which is different from that of 
the first reproduction control information (VMG. 

45 PGCI), with respect to a same portion of the sub- 
stantial information. 

5. An information record medium (1) according to 
Claim 1, characterized in that said information 

so record medium further comprises another substan- 
tial information (ATS) including only audio informa- 
tion (AOB). 

6. An information reproducing apparatus for reproduc- 
55 big an information record medium (1) comprising: 

substantial information (VTS, ATS) including video 
information (VOB) and audio information (AOB) 
which are related to each other; first reproduction 
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control information (VMG, PGCI) to simultaneously 
reproduce the video information and the audio 
information out of the substantial information; and 
second reproduction control information (AMG. 
APGCI) to reproduce only the audio information out 5 
of the substantial information, characterized in that 
said information reproducing apparatus comprises: 

a reading device (80) for reading the substan- 
tial information, the first reproduction control 10 
information and the second reproduction con- 
trol information from said information record 
medium; and 

a reproducing device (81 to 93) for reproducing 
the substantial information in accordance with is 
the first reproduction control information when 
a reproduction of the video information and the 
audio information is instructed, and reproduc- 
ing the substantial information in accordance 
with the second reproduction control informa- 20 
tion when a reproduction of only the audio 
information is instructed. 

7. An information reproducing apparatus for reproduc- 
ing an information record medium (1) comprising: 25 
substantial information (VTS. ATS) including video 
information (VOB) and audio information (AOB) 
which are related to each other; first reproduction 
control information (VMG. PGCI) to simultaneously 
reproduce the video information and the audio 30 
information out of the substantial information; and 
second reproduction control information (AMG, 
APGCI) to reproduce only the audio information out 

of the substantial information, characterized in that 
said information reproducing apparatus comprises: 35 

a reading device (80) for reading the substan- 
tia! information and the first reproduction con- 
trol information from said information record 
medium; and 40 
a reproducing device (81 to 93) for reproducing 
the substantial information in accordance with 
the first reproduction control information when 
a reproduction of the video information and the 
audio information is instructed. as 

8. An information reproducing apparatus for reproduc- 
ing an information record medium (1) comprising: 
substantial information (VTS, ATS) including video 
information (VOB) and audio information (AOB) so 
which are related to each other; first reproduction 
control information (VMG. PGCI) to simultaneously 
reproduce the video information and the audio 
information out of the substantial information; and 
second reproduction control information (AMG. ss 
APGCI) to reproduce only the audio information out 

of the substantial information, characterized in that 
said information reproducing apparatus comprises: 



a reading device (80) for reading the substan- 
tial information and the second reproduction 
control information from said information 
record medium; and 

a reproducing device (81 to 93) for reproducing 
the substantial information in accordance with 
the second reproduction control information 
when a reproduction of only the audio informa- 
tion is instructed. 

9. An information reproducing method for reproducing 
an information record medium (1) comprising: sub- 
stantial information (VTS. ATS) including video 
information (VOB) and audio information (AOB) 
which are related to each other; first reproduction 
control information (VMG, PGCI) to simultaneously 
reproduce the video information and the audio 
information out of the substantial information; and 
second reproduction control information (AMG, 
APGCI) to reproduce only the audio information out 
of the substantial information, characterized in that 
said information reproducing method comprises: 

a reading process for reading the substantial 
information, the first reproduction control infor- 
mation and the second reproduction control 
information from said information record 
medium: and 

a reproducing process for reproducing the sub- 
stantial information in accordance with the first 
reproduction control information when a repro- 
duction of the video information and the audio 
information is instructed, and reproducing the 
substantial information in accordance with the 
second reproduction control information when 
a reproduction of only the audio information is 
instructed. 

10. An information reproducing method for reproducing 
an information record medium (1) comprising: sub- 
stantial information (VTS, ATS) including video 
information and audio information which are related 
to each other; first reproduction control information 
(VMG, PGCI) to simultaneously reproduce the 
video information and the audio information out of 
the substantial information; and second reproduc- 
tion control information (AMG, APGCI) to repro- 
duce only the audio information out of the 
substantial information, said information reproduc- 
ing method comprising: 

a reading process for reading the substantial 
information and the first reproduction control 
information from said information record 
medium; and 

a reproducing process for reproducing the sub- 
stantial information in accordance with the first 
reproduction control information when a repro- 
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duction of the video information and the audio 
information is instructed. 

11. An information reproducing method for reproducing 
an information record medium (1) comprising: sub- s 
stantial information (VTS. ATS) including video 
information (VOB) and audio information (AOB) 
which are related to each other; first reproduction 
control information (VMG, PGCI) to simultaneously 
reproduce the video information and the audio io 
information out of the substantial information; and 
second reproduction control information (AMG, 
APGCI) to reproduce only the audio information out 
of the substantial information, characterized in that 
said information reproducing method comprises: is 

a reading process for reading the substantial 
information and the second reproduction con- 
trol information from said information record 
medium; and so 
a reproducing process for reproducing the sub- 
stantial information in accordance with the sec- 
ond reproduction control information when a 
reproduction of only the audio information is 
instructed. 25 
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